To study the effect of cancelations within long-range interactions on local isotropy at the small scales (Waleffe, Phys. Fluids A, 4, 1992) Fluids, 6, 1994), and suggest that the anisotropizing influences of long range interactions should persist to higher Reynolds numbers. The residual effect of the forced distant triadic group in this low-Reynolds number simulation is found to be forward cascading, on average.
is the energy transfer into or out of mode k' due to a single triadic interaction between the mode k _ and modes p',q'.
is the net energy transfer to/from all Fourier modes in a wavenunfl}er shell centered on' radius k due to all triadic interactions (i.e., interactions within wavevector triangles) with one leg of the triad in a shell centered on radius p and the other leg in a shell centered on radius q, where the shells are of specified thickness.
Here _2i(k') is the Fourier velocity coefficient for wavevector k ' in shell k, and the projection 
is the ratio of the longest to the shortest leg in a triad, giving a direct measure of the disparity of the interacting scales. The contributions of triadic interactions at a given scale disparity parameter s to the net energy transfer a given scale k are characterized by
which is the partial sum of all triadic interactions involving wavevectors k _ in shell k and all other wavevectors pt and q_ = k _-p_ where the scale disparity s fails into a prescribed range.
We introduce in this paper the corresponding partial sum with scale parameter s for the net component energy transfer, In this paper we analyze results at the two times t* = 1.915 and t* = 3.83 using the single scale disparity parameter, s.
III. Analysis and results
A. Development of anisotropy at the small scales (t* = 1.915)
We focus in this section on the net effects of scale disparity in triadic interactions on the period of development of small-scale anisotropy from large-scale forcing, from the initiation of forcing to t* = 1.915, the time of maxinmm component ratio anisotropy at the smallest scales. Consider first Table I , which gives the component contributions to T(k, s) in four representative higher wavenumber shells as a fimction of scale disparity parameter s, where s is divided into octave bands, at the time of maximal anisotropy, t* = 1.915. The range of ,_ for those triadic interactions with the forced shell are given by SF indicated in Table I for for the distant triadic group to influence the structure of the smallest scales in high Reynolds number turbulence, it is necessary to show that the influence of the distant triadic group on small-scale structure remains intact while the direct transfer of energy from the large to the small scales diminishes. In Fig. 12 we plot T(k,s) against s only for the sF-bands that contain forced triads, using Eq. 7 for each k shell. Consequently, each s-band plotted is within a different k shell and because the k shells are narrow (thickness Ak = 1), so are the SF bands which are plotted in the figure. Note that, whereas the magnitude ofT(k, s) is higher at the later time due to the large increase in energy from tim initiation of forcing, at both t* = 1.915 and t* = 3.83 the net transfer within the forced triadic groups rapidly decreases with increasing scale separation, approaching zero asymptotically at large s.
In Fig. 13 we plot the same measure of anisotropy as in Figs Note that whereas the complete energy transfer spectrum strongly favors the z-component at t* = 1.915, at the later time t* = 3.85 the complete energy transfer is isotropically distributed within components.
The nonlocal-to-distant triadic interactions, on the other hand, redistribute energy anisotropically at both times, providing u3 with more energy than ul and u2 at the sinai] scales.
These results, explicitly taking all cancelations into account, are consistent with those of YBW s, showing that the highly nonlocal and marginally distant interactions do not cancel out. This issue was argued previously by YBW s based on the observation that the small scales did, in fact, become anisotropic in some detail according to an analysis of the triadic equations in the limit of asymptotically distant interactions.
IV. Conclusions
The development of small-scale anisotropy in response to large-scale forcing previously reported by YB 4 and YBW s has been studied by an analysis of triadic energy transfer using confirmingthe analysisif YBW5 which did not directly analyzethe extent of cancelation within nonlocalanddistant triadic groups.This study demonstrates that the nonlocal-todistant interactionsdo not cancel out undersummationas arguedby Waleffe 12. Wealsofind that the effectsof forcingresultin net forwardenergytransferwithin the nonlocal-to-distant triadic group. Because our analysisis at low Reynoldsnumberswith a rapid decrease in spectralenergyat high k, this last observation is not inconsistent with Waleffe's is later result that net forward cascade exists in the distant triadic group if the spectrunl falls off faster than k 7/a. Fig. 1,1, I )_,t at t* = :1.8:!. .0022
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